Leptin increases the expression of the iron regulatory hormone hepcidin in HuH7 human hepatoma cells.
Obesity is a major global health problem and is associated with low-grade inflammation and, in a number of cases, poor iron status. We speculated that the adipokine leptin might play a role in regulating iron metabolism in the overweight population because it shares a number of common biological features with IL-6, a major factor in the development of the anemia of chronic disease via its stimulatory actions on the production and release of the iron regulatory hormone hepcidin. To test this hypothesis, we exposed HuH7 human hepatoma cells to leptin and measured hepcidin mRNA expression by quantitative PCR. HuH7 cells were also transfected with a hepcidin promoter-luciferase reporter gene construct to investigate transcriptional regulation of hepcidin. In leptin-treated cells, hepcidin mRNA expression was enhanced significantly. Preincubation with a Janus kinase (JAK) 2 inhibitor significantly diminished this response. Hepcidin promoter activity was also increased in the presence of leptin. This effect was decreased either by mutation of the signal transducer and activator of transcription (STAT) 3 binding motif in the hepcidin promoter or by coexpressing a dominant-negative STAT3 mutant. These data suggest that leptin upregulates hepatic hepcidin expression through the JAK2/STAT3 signaling pathway. As a consequence, the increased production of leptin in overweight individuals might be a major contributor to the aberrant iron status observed in these population groups.